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The role of light scalar meson '/o(600)' is investigated in nuclear matter in an Effective chiral 
model in the mean-field approach. For the purpose, we scan the properties of the matter at various 
saturation densities imposing constraint such as the vacuum value of the pion decay constant /,r ~ 
131 MeV . With a simple approach, the bound on the mass of the scalar meson is calculated and 
found in the range ma ~ 546 ± lOMeV. Further, the present analysis show that nuclear matter 
favor high nucleon effective mass and dominant repulsive forces at high density, the insight and the 
implications of which are discussed. 
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I. INTRODUCTION 

Quantum Hadro-dynamics (QHD) is an effective tool 
to understand nuclear force with baryons and mesons as 
the degree of freedom to provide a microscopic descrip- 
tion of finite nuclei or infinite nuclear matter The 
well known renormalizable quantum field theory was in- 
troduced by Walecka based on baryons and a scalar and 
vector meson to study high density matter in the mean 
field theory, where the meson field operators are replaced 
by their vacuum expectation value or are treated as the 
classical fields. The model known as the a — ui model [ij 
and its extensions (complemented with cubic and quartic 
non-linearities of the a meson) have been phenome- 
nal in this respect. Recently, there have been some ef- 
forts to extend the models including various interaction 
terms and generate new parameter sets in the relativistic 
mean field formalism 0,13, [E| with motivation to extend 
the applicability of the model in nuclear matter studies. 
Parallel to that, another class of model, the sigma model 
evolved with the required features for a relativistic the- 
ory with chiral symmetry, the symmetry of the QCD or 
strong interactions. Originally introduced by Gell-Mann 
and Levy , later Lee & Wick emphasized the impor- 
tance of chiral symmetry in nuclear matter studies. An- 
other interesting aspect was the introduction of dynam- 
ically generated isoscalar vector meson mass, first intro- 
duced by Boguta [1] to obtain the saturation properties 
of nuclear matter. It is now well established that nuclear 
matter saturation is realized through a balance between 
the scalar (attractive) and the vector (repulsive) compo- 
nent of the nuclear force mediated via mesons. Among 
them, the mesons that are known to be important are the 
7r(140), cr(400- 1200), w(783) and the /o(770) meson. As 
evident, the mass of the scalar meson (a) is not precisely 
known which seems to invoke challenge and interest for 
both the experimentalist and the theorist on account of 
its importance in nuclear and particle physics. The es- 
timate from the Particle Data Group (PDG) quotes the 
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mass of this scalar meson '/o(600)' or cr— meson in the 
range (400—1200) MeV @, seen as a tttt resonance. Since 
they are fundamental and constitute the Higgs sector of 
the strong interaction, it is important and inevitable in 
the description of fundamental properties of matter and 
hence commands special attention. 

The range of the interaction and thus the fundamental 
properties of nuclear matter is sensitive to the mass of 
the (T— meson. For example, the inclusion of higher order 
interaction terms of the scalar field is known to consid- 
erably reduce the nuclear incompressibility, which is a 
fundamental constant of nature. Apart from that there 
are important astrophysical implications related to nu- 
clear incompressibility. With regard to chiral symmetry, 
the (T— meson plays the role of the chiral partner of pion 
and the symmetry is spontaneously broken in its ground 
state, as a consequence of which the scalar condensate at- 
tains a finite expectation value and the pions are rendered 
massless. The value of the scalar condensate reflects the 
strength with which the symmetry is broken and experi- 
mentally, this value is found to be « 131 MeV @ as the 
pion decay constant '/tt'. The rather precise value of the 
pion decay constant can serve as an alternative way to 
provide theoretical limits to the scalar meson mass. In 
the present work, we look into these aspects and analyze 
the correlations between properties such as nucleon ef- 
fective mass (m*), the nuclear incompressibility (K), the 
scalar meson mass (mo-) with varying saturation density 
(Po). 

What follows in the next section is the description of 
the model attributes and the methodology adopted for 
the aforesaid purpose. In section III, we present the re- 
sults and the analysis of the present work. A comparison 
of our results with other theoretical and the experimen- 
tal findings is also presented. Finally we conclude with 
some important findings of the present work. 



II. THE EFFECTIVE CHIRAL MODEL 

The model we consider for the present analysis em- 
bodies dynamically generated mass of the vector meson. 
The explicit dependence of such a mass term on the scalar 



2 



condensate then regulates the value of the nucleon effec- 
tive mass and leads to the saturation of nuclear matter. 
Using sigma model with dynamically generated mass for 
vector meson, Glendening studied finite temperature as- 
pects of nuclear matter and its application to neutron 
stars [loj . but without p— meson and its isospin symme- 
try influence on matter. Although a nice framework re- 
specting chiral symmetry, a drawback was its unaccept- 
able high incompressibility and in the subsequent exten- 
sion of the model the mass of the vector meson is 
not generated dynamically. The model that we consider 
in our present analysis embodies higher orders of 
the scalar field in addition to the dynamically generated 
mass of the vector meson. Here, we intend to analyze 
in detail the attributes of the model with respect to the 
inherent vacuum properties of chiral symmetry and its 
effect on the resulting EOS. This would in turn interlink 
various properties of matter with the scalar condensate. 
We now proceed to briefly describe the salient features 
of the present model. 

The effective Lagrangian of the model interacting 
through the exchange of the pseudo-scalar meson tt, the 
scalar meson ct, the vector meson to and the iso-vcctor 
p— meson is given by (l^ : 
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The flrst line of the above Lagrangian represents the 
interaction of the nucleon isospin doublet ipB with the 
aforesaid mesons. In the second line we have the kinetic 
term followed by the non-linear terms in the pscudo- 
scalar-isovector pion fleld the scalar field ''a\ and 
higher order terms of the scalar field in terms of the in- 
variant combination of the two i.e., = Tr^-l-cr^. Finally 
in the last two lines, we have the field strength and the 
mass term for the vector field 'w' and the iso-vector field 
'z? meson. ga,gi^ and gp are the usual meson- nucleon 
coupling strength of the scalar, vector and the iso-vector 
fields respectively. Here we shall be concerned only with 
the normal non-pion condensed state of matter, so we 
take < TT >= and also = 0. 

The interaction of the scalar and the pseudoscalar 
mesons with the vector boson generates a dynamical mass 
for the vector bosons through spontaneous breaking of 
the chiral symmetry with scalar field attaining the vac- 
uum expectation value xq. Then the mass of the nucleon 
(m), the scalar (mo-) and the vector meson mass (m^^), 
are related to xq through 



m^gaXo, rricr = y2Xxo, = g^xo . 



(2) 



In the mean-field ansatz, the vector field (w), the scalar 
field (a) (in terms of Y = x/xq = m* /m) and the isovec- 
tor field {p) is respectively given by 



(i-y2) 



Wo 



(3) 



2\3 



-(1-r^) 



P03 



2vi 



mY 



E 



9p 



B P 



h PB- 



(4) 



(5) 



The quantity ps and ps are the vector and the scalar 
density defined as, 
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In the above, 'fci?' is the fcrmi momenta of the baryon and 
7 = 4 (symmetric matter) is the spin degeneracy factor. 
For symmetric nuclear matter (TV = Z), we neglect the 
contribution from the p— meson. The nucleon effective 
mass is then m* = Ym and Ca = g^/ are Cui = g^ /m^ 
are the scalar and vector coupling constants that enters 
as a parameter in our calculations. From the expression 
for the scalar field equation (eqn. 4), which computes 
the nucleon effective mass (m* in terms of Y = m/m*), 
it can be seen that the there is an explicit dependence 
of the vector field contribution (fourth term). The total 
energy density 'e' and pressure 'P' of symmetric nuclear 
matter for a given baryon density is then given by the 
following. 
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The meson field equations are solved self-consistently 
at a fixed baryon density and the corresponding energy 
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density and pressure is calculated. We need to evalu- 
ate the parameters of the model (the coupling constants 
Cct , C^, Cp and the higher order scalar field constants B 
and C) that satisfy nuclear matter saturation properties, 
which we describe next. 

The individual contribution to the total energy density 
for symmetric nuclear matter can be abbreviated as 



where, 
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In the above expressions, ps ~ Pn+Pp is the total baryon 
density which is the sum of the neutron density and 
the proton density 'pj,'. The relative neutron excess is 
then given hy 6 ~ {pn — pp)/ ps- At the standard state 
Pb = Po^ the nuclear matter saturation density and 5 = 
0. Consequently, at the standard state (po, 0), the energy 
per particle is e(po>0) — e/po - m = ai w -16 MeV for 
symmetric nuclear matter and hence. 



In the above equations, m* = Y m is the nucleon effec- 



tive mass and Ep 



is the effective energy 



of the nucleon carrying momenta kp. From eqn. (13), 
the vector coupling {Cuj) can be readily evaluated using 
the relation 
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with given by eqn. (17), for a specified value of Y = 
m* /m defined at po- Similarly, the scalar coupling can 
be calculated using the relation 
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The higher order scalar field couplings constants 'b' 
and 'c' can be evaluated simultaneously using the rela- 
tions, 
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e ^ Ek + £a + £lo = Poim - ai). (12) 
At the equilibrium condition P{pa, 0) — 0, we have. 
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Using eqn. (14) and eqn. (15), the respective energy 
contributions can be expressed in terms of the properties 
at the saturation density as. 
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For asymmetric matter, the p— meson coupling (Cp) 
can be fixed for a desirable value of J = 32MeV as, 
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po{m - ai) - ^(2£fc + m*ps) 
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and 



where Cp = g^p/m^^ and kp ~ {(Stt"^ pB /^Y^^ ■ 

The nuclear incompressibility at saturation density is 
given as. 



po(m - fli) - 3 ('Isfe - 'm*Ps) 



where ps, the scalar density is given by. 



(15) 



Ps = -^m 



kpEp - ln{ ; I TO 



(16) 



(22) 



For a detailed methodology to evaluate the model pa- 
rameters to the saturation properties of symmetric nu- 
clear matter, in the mean-field approach one can refer to 
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TABLE I: For non-linear (1st row) and the linear (2nd row) interactions in the scalar field tabulated are the model parameters 
that satisfies the nuclear matter saturation properties such as binding energy per nucleon (B/A — m), the nucleon effective mass 
Y = m* /m and the asymmetry energy coeflicient J ~ 32 MeV for saturation densities ranging from po = (0.12 — 0.18)/m~"^. 
The nucleon, the vector meson and the isovector vector meson masses are taken to be 939 MeV, 783 MeV and 763 MeV 
respectively and = {ga/nicr)'^, — i^g^jm^^'^ and Cp = {gp/rUpf' are the coupling constants for the scalar, vector and 
isovector fields. B — hjir? and C = c/m* are the higher order constants of the scalar field interactions and _B, C = for the 
linear model. Other derived quantities such as the scalar meson mass 'mo-', the pion decay constant '/,r' and the nuclear matter 
incompressibility (K) are given along with the nuclear radius constant (ro). 
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III. RESULTS AND DISCUSSIONS 

The spontaneous breaking of chiral symmetry lends 
mass to the hadrons and relates them to the vacuum 
expectation value (VEV) of the scalar field (xq), which 
is vifhat is shovi^n in cqn. (2). Immediately, what fol- 
lows from the third term in cqn. (2) is that, the VEV 
of the scalar field which has a minimum potential at /^r 
and is directly related to the vector coupling constant 
through xq — ~ ni^/g^ = 1 / V • It can therefore 
be seen that the vector coupling is explicitly constrained 
from the vacuum value of the pion decay constant. Sim- 
ilarly, a little rearrangement reveal that the mass of the 
scalar meson can be given by rUa = rn VCuj/VCa-- In or- 
der to evaluate the parameters of the model we demand 
that the matter is bounded from below, i.e., the coeffi- 
cient 'C in the quartic scalar field term remains positive 
and the resulting energy per particle for symmetric nu- 
clear matter is ~ —16MeV. 

With the methodology described in the previous sec- 



tion, we evaluated the nuclear matter parameters of the 
model with both the linear {La) and non-linear (NLa) 
interactions in the scalar field. Such an analysis not 
only enable us to study the underlying differences arising 
due to scalar field interactions but would also lincate the 
quantitative contribution of the higher order scalar field 
to the EOS. For a better correlation, the model parame- 
ters are evaluated at various saturation densities ranging 
from Po = (0.12 — 0.18)/to~^. For linear model, we fol- 
lowed similar procedure but neglected the contributions 
of the higher order scalar field and so the corresponding 
constants B,C = 0, and is given in the second row of 
Table I for the specified saturation density po- 

In Fig. 1 (A-F), what is shown is the variation of the 
coupling constants and various derived physical quan- 
tities pertaining to the saturation properties of nuclear 
matter as a function of saturation density in the present 
model. From Fig. 1(A), we find that the scalar coupling 
strength Co- = (.90- /^o-)^ differs for the linear and non- 
linear scalar field interactions, but the difference gradu- 
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FIG. 1: The evaluated nuclear matter parameters for the 
model with non-linear scalar field interaction (NLa) and the 
linear interaction (La) as a function of po are shown for the 
following. (A) The scalar coupling, (B) the vector coupling 
where the green dashed horizontal line indicates the vector 
coupling strength needed to satisfy the experimental value of 
the pion decay constant '/,r ~ ISlMeV (C) the isoscalar 
vector coupling, which satisfy the constraint J — 32MeV 
(D) the nucleon effective mass 'V = m* /m', (E) the nuclear 
matter incompressibility, where the shaded region depicts the 
bound obtained from HIC data [3l and (F) the cr— meson 
mass, where the shaded region depicts the bound from recent 
measurement of m„ um. 



ally cease to exist for matter saturating at higher densi- 
ties, say at po ~ 0.18/to~^. Although the couplings in 
both the case decrease with increase in saturation den- 
sity. In the case of vector coupling C^^ = (pcj/m^j)^ shown 
in Fig. 1(B), this difference is much larger quantitatively 
but they follow similar trend. As discussed in previous 
section, the vector coupling strength is directly controlled 
by the vacuum value of the pion decay constant = ctq, 
through the spontaneous breaking of the chiral symme- 
try following eqn. (2). In order that /,r = ISlMeV, we 
require C^^ ~ 2.26/m^ which is shown by the blue dashed 
horizontal line in Fig. 1(B). It is to be noted here that 
the non-linearity in the scalar field interactions enables 
us to satisfy the vacuum value of the pion decay constant 
at each value of saturation density as evident from the 
plot. In case of linear interactions, we find it difficult 
to reproduce /^r and demand a minimum energy bound 
for symmetric nuclear matter simultaneously. However 
for matter saturating at higher density, the underlying 
differences between the linear and the non-linear inter- 
actions dissolve. The case is different for the iso-vector 
coupling constant 'Cp', as it depends on the momenta 
'fc/' and the effective mass of the nucleon (m*), both of 
which remains nearly same in magnitude for both the 
linear and the non-linear cases and hence not much of a 
difference is seen, as evident from Fig. 1(C). 

From Fig. 1(D), it is evident that the matter favor 



higher nucleon effective mass at lower saturation den- 
sity and vice versa, when non-linear interactions are in- 
cluded. In case of linear model, at the specified range 
of saturation density, m* « 0.78m, whereas for non- 
linear model, the nucleon effective mass is predicted in 
the range m* — (0.79 — 0.87)7ti. With regard to the 
present model, the resulting nucleon effective mass in 
the nuclear medium is a consequence of the interplay of 
both the scalar and the vector forces as evident from 
Eqn. (4) . The dynamically generated mass of the vector 
meson plays significant role in the determination of the 
nucleon effective mass and regulates the scalar coupling 
strength. With increasing density the vector forces be- 
comes dominant and has a net effect resulting in higher 
nucleon effective mass. It is to be noted here that the 
nucleon effective mass at the saturation densities in the 
specified range is much higher in comparison to other 
relativistic field theoretical prescriptions found in the lit- 
erature. We predict that within the preferred range of 
saturation density po = 0.150 ± 0.005/m~'', the nucleon 
mass drops by ~ 18 % , which is nearly half the value 
predicted by NL3 parameterization from the relativistic 
mean-field theory [m* /m = 0.60 at po = 0.148/to~^) 
p^ . However, our prediction is consistent with the val- 
ues obtained from recent analysis of neutron scattering 
off lead nuclei {m*/m = (0.80-0.90)) It is worth 

to recall that a lower nucleon effective mass is known to 
reproduce the finite nuclei pro per ties, such as the spin- 
orbit effects splitting correctly |2]| . 

In Fig. 1(E), the resulting incompressibility of the 
equation of state at various po is plotted. It is evident 
that nuclear matter becomes less compressible or stiffer 
at higher saturation densities. In comparison with the 
incompressibility bound inferred from heavy ion collision 
experiment (HIC) K = (167-380)Mey we find that 
the EOS with lower nucleon effective mass or conversely 
higher saturation density is ruled out. Equivalently, the 
agreement with the experimental flow data in the density 
range 2 < ps/po < 4.6 seem to favor repulsion (higher 
effective mass). Further the HIC data (shaded region 
in Fig. 1(E)) seems to favor a lower saturation density, 
i.e., Po < 0.155/m~'^. It is to be noted that the lin- 
ear parameterization of the model results in stiffer EOS, 
i.e., EOS with higher value of incompressibility. For ex- 
ample the EOS for po = 0.155/m~'^ the nonlinear field 
in the scalar sector accounts for the decrease in incom- 
pressibility of about 50%. This softening effect is more 
pronounced at lower saturation densities and vice versa. 
For example for po = 0.12/m~'^, the incompressibility 
is lowered by ~ 65%, where as it lowers by ~ 15% in 
case of Po = 0.18/to~'^. Incompressibility is a fundamen- 
tal constant of nature and is also the most important 
quantity for supernova explosions and neutron stars [l^l , 
which dictates the balance between gravity and internal 
pressure of the stellar system. 

The obtained mass of the scalar meson is displayed 
in Fig. 1(F) and compared with the recent limit from 
the experimental search for the mass of the scalar me- 
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FIG. 2: (A) The vector ((7„ = g^uJo) and the scalar potentials 
{Us = 3o-o"o) for symmetric nuclear matter as a function of 
normalized baryon density for different po- The dashed curve 
corresponds to the linear interaction in the scalar field at po = 
0.155/m~^. (B) The nucleon effective mass is plotted as a 
function of normalized baryon density. 
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FIG. 3: (A) Binding energy per particle for symmetric nuclear 
matter plotted as a function of normalized baryon density. 
(B) Comparison of the present theoretical prediction with the 
HIC data for symmetric nuclear matter. 



son, shown with the shaded region, corresponding to 
m„ ^ 513 ± 32 MeV [13 ■ We find that the scalar me- 
son mass obtained beyond po > 0.155/m~'^ and the 
mass of linear model does not agree with the exper- 
imental data. It is interesting to find that the com- 
bined experimental constraints from the HIC data for 
incompressibility of the matter and the scalar meson 
mass surprisingly agree with the upper limit on po- 
Our result for m„ = (541 ± \Q)MeV corresponding to 
Po = 0.155 ± 0.005/to~^ are also compatible with the 
BES II fitted Breit- Wi ener forms to the tttt interactions 
(toct = 541 ± 39Mey) [2^ and the theoretical estimate 
from the analysis of the deuteron bin ding energy in the 
linear a model (m^ 550 ± 30Mey) [Hf 

The elements contributing to the nuclear matter sat- 
uration and equation of state can be known from po- 
tential of the fields acting in nuclear matter. What is 
plotted in Fig. 2(A) is the scalar [Ug ~ gacro) and 
the vector potentials {U^ = gu^o) for symmetric nu- 
clear matter up to 3po- The saturation of nuclear matter 
is realized through the interplay of the vector and the 



FIG. 4: (A) Binding energy per particle for pure neutron 
matter plotted as a function of normalized baryon density. 
(B) Comparison of the present theoretical prediction with the 
HIC data for pure neutron matter. 



scalar field at po, till then both the potentials seems to 
increase with density. The potentials are stronger for 
matter that saturates at higher density than those which 
saturates at lower density. For example, the scalar and 
the vector potential for po — 0.12fm~^ comes out to 
be w —122 & 71 MeV respectively, whereas for po = 
0.18/m-3, it is w -193 & 131 MeV. The correspond- 
ing values for po = 0.155/m-3 is w -160 & 99 MeV in 
Comparison to the linear potential (0.155L) which has 
values « —207 & 147 MeV for the scalar and vector 
counterparts respectively. Quantitavely, when the non- 
linear terms in the scalar field interactions are included, 
we witness a drop of 22 % and 33 % in the scalar and 
vector potentials respectively at po. However the vector 
potential grows monotonously with density, whereas the 
scalar potential seems to saturate after 1.5po for all the 
cases and the potential drops thereafter. Consequently 
at higher densities, repulsion dominates over attraction. 

An essential element for the success of relativistic phe- 
nomenology, the nucleon effective mass is shown in Fig. 
2(B) as a function of normalized baryon density. In the 
nuclear medium the effective mass decreases continuously 
till about 2pQ and increases again, because of the dom- 
inant repulsive force at higher densities. As described 
earlier, the effective mass of the nucleon in nuclear mat- 
ter experiences repulsion, which takes over attraction at 
high densities. The amount of increase/ decrease is found 
to be saturation density dependant. Further the contri- 
bution from the nonlinear field softens the sharp fall/ 
rise in the effective mass, owing to the drop in the field 
potentials. 

In Fig. 3(A), the binding energy per particle is plot- 
ted as a function of normalized baryon density for po = 
0.12,0.155 & 0.18/m~'^ for symmetric nuclear matter 
(SNM). We find that both the hnear model and EOS cor- 
responding to high Po results in stiff EOS. In the inset, 
nice agreement between the nonlinear predictions of the 
model in the vicinity of saturation density. In Fig. 3(B), 
we compare corresponding EOS with the experimental 
bound from HIC as well as few theoretical predic- 
tions. Here, we find that EOS corresponding to the best 
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parameterization (po = 0.155/m~^) of the present model 
calculation lies on the upper bound of the flow data, and 
compatible with the DBHF prediction [2^ at low den- 
sity. For comparison, we also show the EOS obtained 
from variational calculations [l^ and EOS corresponding 
to BHF with AV14 potential plus 3BF from Baldo et.al. 
[27t . Similar comparison is made in case of pure neutron 
matter shown in Fig. 4(A) and 4(B), where again we find 
our results to be compatible with the DBHF calculations 
and seem to lie on the upper bound of the soft regime of 
the flow data. 

The contribution from the scalar (Eo-), the vector (e^) 
and the kinetic energy {sk) to the total energy density 
for SNM is shown in Fig. 5 up to 3po- The respec- 
tive contribution for the linear model corresponding to 
po = 0.155 fm~^ is also displayed. It can be seen that 
at all densities the majority of the contribution comes 
from the kinetic energy followed by the vector and the 
scalar contributions. However, in the vicinity of po the 
contribution from the scalar sector increases rapidly and 
is more than the vector counterpart. We find that till 
« 1.5/00, attraction is dominant over repulsion. At po, for 
Po = 0.155fm~^, the kinetic energy of the nucleon con- 
tributes « 86% to the total energy density of the matter 
followed by the scalar contribution of ~ 7% and the rest is 
by the vector counterpart. Irrespective of the saturation 
density, we find that the scalar field is dominant than 
the vector part up to about 1.5po, however the scalar 
contribution falls sharply thereafter. 




FIG. 5: The % age contribution of the vector (e^), the scalar 
(ect) and the kinetic energy of the nucleons {sko) to the total 
energy density (e) as a function of normalized baryon density 
for the specified EOS. The dashed curve corresponds to the 
linear model prediction for po = 0.155. 



IV. SUMMARY AND CONCLUSIONS 



With a simple approach, we investigated the mecha- 
nism of saturation in nuclear matter and obtained pa- 
rameters of the model to analyst the correlation between 
saturation properties and at different saturation density 
imposing chiral constraint. It is found that the nonlinear- 
ity in the scalar field provides freedom to fine tune the pa- 
rameters so that they are compatible with the experimen- 
tal value of the pion decay constant. However, the differ- 
ence between the linear and the nonlinear scalar field in- 
teraction seems to wash out at higher saturation density. 
The present analysis projects the interlink between the 
fundamental properties of matter such as the nucleon ef- 
fective mass, the nuclear incompressibility and the sigma 
meson mass. Aspects relating to the effect of nonlinear- 
ity in the scalar field interaction on the equation of state 
is investigated. The experimental value of the pion de- 
cay constant serves as a stern constraint on the vector 
coupling and in turn regulates the nucleon effective mass 
in the present model. Further the combined constraint 
from the HIC data and sigma meson mass seems 
to provide the upper limit to po = 0.155/m~'^. Within 
an acceptable range po = 0.155 ±0.005, the sigma meson 
mass is comes out in the range 771^ = 546±10Mey, which 
agrees very well with recent experimental and theoretical 
bounds. Although within the specified range, the model 
predicts EOS with incompressibility K « (354 — 398) and 
lies on the upper range of the bound from the HIC data, 
the EOS corresponding to po = 0.155/m~^ is found to 
be compatible with the DBHF prediction [2^. The re- 
sulting high value of nucleon effective mass in the present 
model is a consequence of the dominant repulsive force in 
matter at high density, which may have interesting impli- 
cations in the astrophysical context such as the modelling 
of neutron stars where the matter density is speculated 
to be in the range (3 — 10)po [l^. Overall, the model 
seems to provide a unified description of nuclear matter 
aspects, however the high incompressibility, although ac- 
ceptable in the astrophysical domain needs to be brought 
down to enhance the applicability of the model in further 
studies. 
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